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There are a number of theoretical arguments that lead to the conclusion that an increase in the 
public debt ratio could lead to a reduction in growth due to a crowding-out effect of 
productive investment and the relative inefficiency of the State in the use of its resources. 
However, no argument is really convincing because, as usual in economics, theory does not 
provide a definitive answer. 
The objective of this article is to study the impact of Morocco's total government debt on 
economic growth. We will estimate an ARDL model (Auto Regressive Distributed Lag 
model), which is part of the class of dynamic models, and which makes possible to capture 
the temporal effects (adjustment time, anticipations, etc.) in the explanation of a variable. 
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Probably, there is no more burning question than the impact of public deficits and debts on 
long-term growth. With a few exceptions, most economists believe that rising deficits are 
desirable in the short term and fear its long-term effects. 
But what is the relationship between debt and long-term growth? Is there a maximum limit 
to public debt beyond which the state would go bankrupt?  
There are a number of theoretical arguments that lead to the conclusion that an increase in 
the public debt ratio could lead to a reduction in growth due to a crowding-out effect of 
productive investment and the relative inefficiency of the State in the use of its resources. 
However, no argument is really convincing because, as usual in economics, theory does 
not provide a definitive answer. 
The objective of this article is to study the impact of Morocco's total government debt on 
economic growth. We will estimate an ARDL model (Auto Regressive Distributed Lag 
model), which is part of the class of dynamic models, and which makes possible to capture 
the temporal effects (adjustment time, anticipations, etc.) in the explanation of a variable. 
1. Historical elements  
1.1 The evolution of government debt and growth rate in Morocco  
The evolution of economic growth in Morocco has been volatile over the past three 
decades. The average economic growth rate recorded from 1990 to 2019 is 3.81%.  
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 Source:  Ministry of Economy and Finance 
Between 1983 and 1993, after the adoption of the structural adjustment programme (SAP), 
the average annual rate was 4.11%, this rate is essentially linked to the achievements of the 
agricultural sector as was always the case in Morocco. 
The average growth rate was 4.48% between 1994 and 2006, this performance is linked to 
the wave of privatization that occurred in the late 90s and early 2000s, the positive 
repercussions of the various reforms carried out in the previous years, and the consolidation of 
agricultural added value.  
The decade from 2009 to 2019, marked by the global financial crisis of 2008 and the Arab 
Spring in 2011, saw an average annual growth rate of 3.9%. 
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On the other hand, the total debt of the Treasury stood at 747.2 billion DH, at the end of 
2019, up 3.4% compared to the end of 2018 (722.6 billion DH), and up 194.2% compared to 
the end of 2010 (384.6 billion DH).  
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Source:  Ministry of Economy and Finance 
Relative to GDP, total Government debt marks, for the first time since 2008, a decline of 
0.3 GDP points to 64.9% at the end of 2019 (50.9% for domestic debt and 14.0% for external 
debt), against 65.2% in 2018, 49% in 2010, and 87% in 1990. 
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1.2 Empirical studies  
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Based on their historical analysis, Carmen Reihnart and Kenneth Rogoff (2009) conclude 
that a limit can be set for the public debt-to-GDP ratio: up to the 90% threshold, the 
relationship between public debt and economic growth is negative, but under this limit the 
effect of public debt on economic growth is weak. 
For emerging countries – which typically borrow more abroad – the threshold for 
externally held public debt is lower, with growth falling by two points when the externally 
held public debt-to-GDP ratio exceeds 60%. Growth becomes negative when the ratio exceeds 
90%. while this outcome is robust, its implications for developing countries, in particular, are 
significant. 
Christina Checherita and Philippe Rother (2011) showed, in a study carried out for the 
European Central Bank, that there is a negative linear relationship between economic growth 
and the public debt-to-GDP ratio. The study carried out in 12 European countries shows that a 
possible negative effect of the increase in public debt on growth is demonstrated beyond a 
threshold that would be around 90-100%, but could appear at lower rates of the order of 70-
80%. The channels through which these relations would pass would be: private savings, 
public investment, the productivity of the factors of production, real and nominal long-run 
interest rates.  
Minea and Antoine Parent (2012) will suggest that if a threshold above which public debt 
would have a negative effect on growth exists, it would be around 115% of GDP. 
In 2013, C. Reinhart and K. Rogoff, in another study covering a longer period from 1800 
to 2011, will correct their previous results. They will note that the average growth rate is 
(2.4%) for countries with a high level of public debt against (3.5%) for those with a ratio of 
less than 90%. 
But in another study published in 2014, three IMF economists, Andrea Pescatori, Damiano 
Sandri and Jhon Simon, reviewing nearly a century of data from 34 countries, concluded that 
they had found no evidence of a particular debt threshold above which medium-term growth 
prospects would be significantly compromised. According to them, the trajectory followed by 
public debt could be as decisive as its absolute level. 
2. Model specification and methodology  
To verify if the total debt of the treasury has an impact on macroeconomic performance in 
Morocco, and to deduce that it is the tool needed to boost economic growth, we will estimate 
autoregressive distributed lag model. This model, which is part of the class of dynamic 
models, makes it possible to capture the temporal effects in the explanation of a variable.  
2.1ARDL Model:  
AutoRegressive Distributed Lag/ARDL models are dynamic models. The latter have the 
particularity of taking into account the temporal dynamics in the explanation of a variable, 
and of improving the forecasts and the effectiveness of policies (decisions, actions, etc.), 
unlike the simple model which gives an instant explanation that restores only part of the 
variation of the variable to be explained. Among the explanatory variables (Xt), the past 
values of the dependent variable (Yt-p) and the past values of the independent variable (Xt-p) 
such as: 
 
In this case β0 reflects the short-term effect of Xt on Yt. 
ARDL models make it possible to estimate short-term dynamics and long-term effects for 
co-integrated series or even integrated into different orders as will be seen with the test 
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approach of Pesaran et al. (1996), Pesaran and Shin (1995), and Pesaran et al. (2001). But we 
do not know how to apply an ARDL model for series integrated with orders that exceed 1. 
2.2 Methodology:  
In this study, we seek to capture the effects of total government debt on the rate of 
economic growth by taking into account other variables: gross fixed capital formation, 
opening rates, and credit provided by banks to the private sector. We will estimate the 
following ARDL model: 
TCGDP = (GDP DEBT, TINV, CDTPRV, TXOUV) 
As with any dynamic model, we will use the information criteria (Akaike-AIC, Shwarz-
SIC, and Hannan-Quin) to determine the optimal offsets (p,q) of the ARDL model. 
Writing an ARDL model assumes the existence of a cointegration relationship between the 
variables that even conditions the estimation of the short- and long-term coefficients of these 
variables. 
When many variables are integrated of different orders (I(0), I(1)), the cointegration test of 
Pesaran et al. (2001) can be used. There are two steps for applying the Pesaran cointegration 
test: 
• Determination of optimal offset (AIC, SIC)  
• Use the Fisher test to test hypotheses 
• Using the procedure of Pesaran et al. (2001), an error-corrected model can help 
confirm whether or not there is cointegration between variables. 
• But before all, we will: 
• Determine the degree of integration of variables (stationarity test): Dickey-Fuller 
Augmented test/ADFet Philippe-Perron test/PP.  
• Testing the possible existence of a cointegration relationship between variables: 
cointegration test of Pesaran et al. (2001). 
• Testing causality between variables under study: causality test in the sense of Toda 
and Yamamoto.  
It should be noted that the ARDL model is not applicable for integrated variables greater 
than order 1.  
3. Nature and Source of Data  
3.1Nature and source  
This study is based on annual time series data that represent the period from 1990 to 2019. 
This data was obtained from official sources: Bank Al Maghreb's annual reports, the Ministry 
of Finance's dashboards, as well as the World Bank's WDI database. 
Table 1: ARDL Model Variable Overview 
Variables Description Expected effects 
TCPIB GDP Growth Rate   
DEBTPIB Total Government debt-to-GDP Ratio + or - 
TINV Gross fixed capital formation as % of GDP + 
TXOUV Rate of openness of the economy + 
CDTPRIV Loans granted to the private sector by banks as % of GDP + 
Source: Author 
3.2Graphical evolution and descriptive characteristics of variables  
The graph shows the existence of a certain overall stability over time of the variables under 
study.  
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Source: Author with Eviews 
3.3Descriptive characteristics:  
It is apparent from the table 2 that the variables under study are normally distributed (Prob. 
Jarque-Bera>5%). 
Table 2: Statistics decritives of ARDL model variables 
   TCPIB DEBTPIB TINV TXOUV CDTPRIV 
Mean 3.817781 62.30124 30.35020 25.48024 47.09695 
Median 3.673656 63.95000 30.85163 25.39185 45.68067 
Maximum 12.37288 87.19676 39.08913 43.54970 71.54544 
Minimum -5.405448 45.40000 24.47144 17.81046 13.70634 
Std. Dev. 3.599722 8.621407 3.835010 6.564765 18.17948 
Skewness -0.120262 0.228371 0.222244 0.952583 -0.361459 
Kurtosis 3.821210 4.067935 2.127337 3.392801 1.852477 
            
Jarque-Bera 0.915296 1.686372 1.198888 4.729933 2.299274 
Probability 0.632770 0.430337 0.549117 0.093952 0.316752 
            
Sum 114.5334 1869.037 910.5060 764.4072 1412.908 
Sum Sq. Dev. 375.7819 2155.531 426.5117 1249.788 9584.313 
            
Comments 30 30 30 30 30 
Source: Author with Eviews 
4. Empirical results  
 4.1 Series stationarity  
In this study, we used ADF and PP tests. The ADF test is effective in case of 
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Table 3 : Stationarity Test Results of ARDL Model Variables 
Variables 
Level First difference Ord. I 
















































The results of the tests show that the GDP growth rate series (TCPIB) is stationary at level 
(integrated of order 0), while the other series are stationary at first difference, so they are 
integrated in order 1. The series are integrated into different orders, which allow us to use 
pesaran's cointegration test (2001). 
4.2Cointegration test of Persian et al (2001)  
4.2.1 Optimal offset and estimation of the ARDL model:  
We will use the Schwarz Information Criterion (SIC) to select the optimal ARDL model, 
the one that offers statistically significant results with the least of the parameters. The results 
of estimation of the optimal ARDL model selected are: 
































































































































































































































































































Akaike Information Criteria (top 20 models)
  
Source: Author with Eviews 
 
Khalid Achibane. Study of the impact of Public Debt on Moroccan Economic Growth: ARDL model 
468 
www.ijafame.org 
Table 4: Results of the ARDL model estimate 
 
 Source: Author with Eviews 
The ARDL model (4,1,3,3,2) is the most optimal of the other 19 presented, as it offers the 
smallest value of the SIC. Tests that help diagnose the estimated ARDL model show the 
absence of autocorrelation of errors, there is no heteroscedasticity, there is normality of errors, 
and the model has been well specified. 
Our model is statistically validated. The estimated ARDL model (4,1,3,3,2) is generally 
good and explains 94% of the dynamics of Morocco's growth rate, from 1990 to 2019. 
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Table 5 : cointegration test results 
 
Source: Author 
The results of the cointegration test confirm the existence of a cointegration relationship 
between the series under study (the value of F-stat is > to that of the upper bound), which 
gives the possibility of estimating the long-term effects of DETTEPIB, TINV, TXOUV and 
CDTPRIV on TCPIB. 
4.3 Correlation and Causality between variables:  
4.3.1 Correlation between variables:  
Table 6: Simple correlation matrix of ARDL model variables 
  TCPIB DEBTPIB TINV TXOUV CDTPRIV 
TCPIB 1 -0.22 0.086 0.170 -0.003 
DEBTPIB -0.22 1 -0.59 -0.88 -0.59 
TINV 0.086 -0.59 1 0.88 0.75 
TXOUV 0.170 -0.88 0.88 1 0.700 
CDTPRIV -0.003 -0.59 0.75 0.700 1 
Source: Author with Eviews 
The simple correlation matrix between variables shows no link between the dependent 
variable (TCPIB) and the explanatory variables. The degree of association does not exceed 
0.50 on the first column. 
4.3.2 Causality between variables:  
The results of the causality test in the sense of Toda-Yamamoto (1995) show: 
Unidirectional causalities:  
• Dynamic rate of economic growth is caused by the total debt of the treasury. 
• The dynamics of the investment rate are caused by the total debt of the treasury and 
the openness rate of the economy.  
• The dynamics of the openness rate are caused by the total debt of the treasury.  
• The dynamics of bank credit to the private sector are caused by the rate of growth 
of the economy. 
A two-way causality between the total debt of the treasury and the openness rate of the 
economy. 
From these results, we can conclude that the total debt of the treasury directly influences 
economic growth in Morocco. 
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4.4Short-term dynamics and long-term coefficients:  
4.4.1 Short-term coefficients (TCs) 
Table 7: Estimated short-term coefficients of the ARDL model 
 
Source: Author with Eviews 
As could be seen, in the estimation table of the short-term relationship, the adjustment 
coefficient, or recall force, is negative (-4.415) and statistically significant (0.0001), which 
reflects the effect of an error correction mechanism, and therefore verifies the hypothesis of 
the existence of a long-term relationship (co-integration) between the selected variables. The 
model can therefore be adopted. 
We can notice the following:  
• The total debt of the treasury has a significant negative effect on economic growth in the 
short term. Growth is dragged down by the effect of total government debt. An increase in 
total government debt of 1% of GDP leads to a decrease in growth of 0.62% at CT.  
• The effects of the variables investment rate, rate of economic openness and credit granted 
by banks to the private sector are not significant in the short term. These effects are reversed 
over time: the rate of investment and credit granted by banks to the private sector have 
positive effects on economic growth, and the rate of openness of the economy has a negative 
effect on economic growth. 
• The negative effect of the rate of openness of the economy on short-term growth shows 
that economic relations with the rest of the world do not boost economic growth in the short 
term because of the existence of a chronic trade deficit. 
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4.4.2 Long-term coefficients (LT) 
The table provides us with the coefficients of the cointegration relationship. Indeed, in a 
long-term horizon, the negative effect of the total government debt and the openness rate of 
the economy and the positive effect of the investment rate on economic growth, encountered 
in the short term, persist. An increase in total government debt of 1% of GDP leads to a 
decrease in growth of 0.4% at LT. 
The effect of bank credit to the private sector on growth remains statistically insignificant 
over the long term. 
Table 8: Estimated long-term coefficients of the ARDL model 
 
 Source: Author with Eviews 
The investment rate is the only variable in the model that has a significant positive effect.  
What is surprising is the non-significant long-term effect of credit to the private sector. 
This shows that the credits enjoyed by the private sector do not create wealth and constitute a 
brake on growth.  
5. Conclusion 
The objective of this study was to answer the following question: does the total debt of the 
treasury impact economic growth in Morocco?  
To verify the relationship between the two variables, we estimated an Auto Regressive 
Distributed Lag model (ARDL). As part of our study, the estimated model helped capture the 
effects on economic growth of total government debt.  
In the short term, we found the following:  
• The total government debt has a significant negative effect on short-term economic 
growth. Thus, growth is dragged down by the effect of the total debt of the treasury. 
An increase in total government debt of 1% of GDP leads to a decrease in growth of 
0.62% at CT.  
• The effects of the variables investment rate, rate of openness of the economy and 
credit granted by banks to the private sector are not significant in the short term. 
• The negative effect of the economy's openness rate on short-term growth shows the 
existence of a chronic trade deficit.  
And, in the long run, it is noted that, as in the short term, the negative effect of the total 
government debt and the openness rate of the economy and the positive effect of the 
investment rate on economic growth, encountered in the short term, persists. An increase in 
total government debt of 1% of GDP leads to a decrease in growth of 0.4% at LT. 
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Also, the effect of bank credit to the private sector on growth remains statistically 
insignificant over the long term. And the investment rate remains the only variable of the 
model that has a significant positive effect.  
From the results found in this study, we can draw the following conclusions:  
• Morocco's efforts to promote investment, especially foreign investment, have paid 
off. We have seen from the results of our model that the investment rate has a 
positive impact on economic growth in the short and long term. 
• Moroccan imports grew faster than exports. All in all, there has been a significant 
deterioration in the trade balance. This explains the negative impact of the openness 
rate of economic growth according to the results of our estimates. 
• Any trade policy will have only a limited effect if, in parallel, a number of domestic 
measures or reforms are not adopted. Much recent work shows that the response of 
growth to openness depends on the specific conditions of countries (level of human 
capital, labour market situation, the quality of the financial sector, governance, 
etc.). 
• The main role of the financial market and the banking sector in all economies are to 
improve the efficiency of capital allocation and encourage economies and the 
economic growth. However, the impact of loans granted by banks to the private 
sector on growth remains insignificant in the long term, according to our results, 
reflecting the minor role played by the Moroccan banking system in financing 
added-value productive investment projects. 
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